Tunneling nanotubes mediate the transfer of stem cell marker CD133 between hematopoietic progenitor cells.
Deciphering all mechanisms of intercellular communication used by hematopoietic progenitors is important, not only for basic stem cell research, but also in view of their therapeutic relevance. Here, we investigated whether these cells can produce the thin F-actin-based plasma membrane protrusions referred to as tunneling nanotubes (TNTs), which are known to bridge cells over long distances without contact with the substratum and transfer cargo molecules along them in various biological processes. We found that human primary CD34+ hematopoietic progenitors and leukemic KG1a cells develop such structures upon culture on primary mesenchymal stromal cells or specific extracellular-matrix-based substrata. Time-lapse video microscopy revealed that cell dislodgement is the primary mechanism responsible for TNT biogenesis. Surprisingly, we found that, among various cluster of differentiation (CD) markers, only the stem cell antigen CD133 is transferred between cells. It is selectively and directionally transported along the surface of TNTs in small clusters, such as cytoplasmic phospho-myosin light chain 2, suggesting that the latter actin motor protein might be implicated in this process. Our data provide new insights into the biology of hematopoietic progenitors that can contribute to our understanding of all facets of intercellular communication in the bone marrow microenvironment under healthy or cancerous conditions.